. Paraegista is also endemic to 1 Japan, and includes two described species, Paraegista takahidei and P. apoiensis. Another blakeana, is distributed in Hokkaido (Habe, 1977; Minato, 1988; Schileyko, 2004) . Because 5 of clear discontinuities of shell morphological traits, these species have been thought to be 6 quite distinct and distantly related, so these species were classified into four different genera 7 in total (Ainohelix, Ezohelix, Karaftohelix and Paraegista). However, a previous molecular 8 phylogenetic study suggested that three genera (Ainohelix, Ezohelix and Paraegista) were 9 genetically close to one other (Wade et al., 2006) , perhaps calling into question the generic 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 14 A previous phylogenetic study sampled three of the four bradybaenid genera, Ezohelix,
15
Ainohelix and Paraegista, putting them in a single monophyletic group (Wade et al., 2006) .
16
As we were primarily interested in the relationship between Ezohelix and Ainohelix, we used 17 P. apoiensis from Samani (locality no. 52) as an outgroup for phylogenetic analyses.
18
A fragment of the foot muscle of each individual was stored in 100% ethanol for DNA 19 extraction, and the other parts of the soft tissue of each individual were stored in 70% ethanol 20 after dissecting and observing the morphology of the reproductive system.
21

Molecular methods
22
Foot tissue was homogenized in 300 µl cetyltrimethylammonium bromide (CTAB) solution 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Genetic Analyser (both Applied Biosystems, California).
Phylogenetic analyses
23
In total, 123 and 185 individuals of the five species including the outgroup taxa were used for 24 nDNA and mtDNA analyses, respectively. Sequences were aligned using Clustal W
25
( Thompson et al., 1994) , and results were then checked manually to minimize the total 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 and the posterior probabilities of nodes in the tree.
22
ML analyses were carried out using KAKUSAN v4.0 (Tanabe, 2007) and TREEFINDER
23
( Jobb et al., 2004) . Rate heterogeneity between sites was accounted for by Gamma 24 distributed rates (Yang, 1994) in the model. The confidence level of the nodes in the ML tree 25 was estimated using bootstrap resampling (Felsenstein, 1985) on 1000 pseudoreplicates. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 counted by 1/4 whorls ( Figure 3a) . The lengths of these traits were measured through 7 comparison with a scale of ±0.1 mm accuracy. The mean of the three measurements for each 8 trait was used for the analyses. A principal component analysis (PCA) was conducted on the 9 correlation matrix of log-transformed measurements using JMP software (SAS Institute,
10
North Carolina).
11
An analysis of reproductive system was also conducted for A. editha and E. gainesi (38 Figure 6 ).
9
Clade G was separated into 10 well supported subclades (Subclades G1-10). These five 
15
Morphological analyses
16
To investigate variation in shell morphology between A. editha and E. gainesi, PCA was 17 performed based on five traits (four measurements in Figure 3a and number of whorls be interpreted as explaining both size and shape of the shell.
22
The difference in the PC1 scores is highly significant between A. editha and E. gainesi
23
(Wilcoxon rank sum test, P <0.001). A. editha was much smaller and coiled more than E. Similarly, a PCA analysis was performed to investigate variation in genital morphology 3 between A. editha and E. gainesi based on nine measurements (Figure 3b ). In contradiction 4 to the shell morphology, no differences in morphology of reproductive system were 5 distinguishable between the two species, which completely overlapped ( Figure 8b ). of land snails are highly labile (Chiba, 1999; Teshima et al., 2003; Stankowski, 2011 Stankowski, , 2013 14 Hirano et al., 2014), and therefore, E. gainesi taxonomically belongs to Ainohelix.
15
The evolutionary histories of Ainohelix editha and Ezohelix gainesi 16 Despite absence of differentiation in characters that are usually key for taxonomic description between A. editha and E. gainesi has occurred during the history of evolution of these species.
6
The geographic patterns of G-1 and G-2 clades of the mtDNA tree including haplotypes of 7 both A. editha and E. gainesi also strongly suggest a history of introgressive hybridization 8 between A. editha and E. gainesi.
9
As alternative hypotheses, the observed patterns could have been produced by incomplete 
19
In the nDNA analyses, the alleles of E. gainesi were clearly separated into three clades (A,
20
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